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mm^] mmm 

^tm^^®^^»rf^S:f?ihbTMM;fJ&B!J^L7t^a^- FS:^U^;t. tula 
^^y^®m:^Jcj:oTt&ia^m- F*^e)tffgai&f^^- F^-W»;iJl^s::i:$: 
#1^ ^ -r -5 Bffir^-^ir > -9-0 

C^^:^ 3 ] ttffH>^^ 5^ $:^m@Bgt--5 ^ ^ 2 tela 

&^mm^KmM\^Lxm\t-f^nr=.-asm^mny^jvj^t^^^r£^±y'^mmt 
, f5ia#fii^m^^-<^2o(05§g^ic^^^LSuia««±{cvFu ^'j^^^tcieg^ti 
fc F t"f >«l;feckt;^>f ~ F^«i:, t&IB F ym^m^kmn-t^7!^^:^\^^itm 

m^tm^'^m^mmy ^ ;i2^t(Dmm^^m-t^m}±i^^'izyv'izi5\>^x. 
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[^^^10] Mf3X>r^y^tt> #!g5C<?)|5fa#fiSl^^mi^^<^)e»-^-SP<Z)^ 
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^sM#{cj:ut&iB>!f- vmt^m-t^ \^ ym^m^kM^hx^y'^m.^t. 

f&<Dmm^^mt^mB^^^y'^<Dm^mm:^m^z^^^x. 

. mm-^y'^Mmmm<Dmm^^zj^mmiz^ ^jmm^y'^)-mm(Dnm^^z:^mm 

[^^^1 4] mm^^m.^m^m^zmi^timm^y'^m^m'^mzm 
m-t^:^>( v^t Buia nTMtt#« <ommo>mm & ttrsa-fe y^mi^m^ 
nt^zt ^^mtt^m^m 1 3 Kmm<Dmm^^-^y'^o)mi¥mm:^mo 

[ff^^i 6] mm^y'^m^m-^iz^i)mmmi±^^-^y'^(Dmmm^ 
m<Dmm^^±y'\)-<7)mi^mm:^mo 
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[0 0 0 1] 
[0 0 0 2] 

J]/2^JkX:^mmh'yyV:^^ (Thin Film Transistor) V^fe®JEE:9•^-fe >-lJ-75)^ 
[0 0 0 3] 

(D—m^^-to miO (a) miO (b) (c) li^lO (a) (DC 

[0 0 0 4] 

^m<Dm&^^-ty'*)-2 0 Ol±, #lKC©#fi^m^^-i:5&-5T FT 2 0 4 a^-C 

2 bi^^^m^^ti^o 

[0 0 0 5] 

mi<L^mm^2 0 4it. TFT204a il ZLtllCili^S ^r^t* 

-Sc m&^mm^2 0 4it. ^^x^(o«5K2 o i±icvhu^>?.<^icBBgsti 

, -P^^ffi^^2 0 4 $:^^!^t--5T FT®^'f4JittT^;i/:7r;^2/iJ 3>mT'fe 
g?ii!M2 0 4 b I TO (Indium Tin Oxide) tC J: U tl<g>o 
[0 0 0 6] 

*f[BimM7>r;i/A2 0 2«. s^2 0 1 h^g^iniLTi8t-te>n, »!ii^'\^mmy 

-f ;i/A2 0 2 a(D«® (TFTM) {C#«]Si2 0 2 b ^MM L tcmmx & ^ o 
<DM\^%Uy -< )\^h.2 0 2li, «^2 0 1 a)j^HlC^^U;^:^>-;i/M2 0 3 lC<k 
yg^sn, S«2 0 1 ^ltr^LTSBg$n-5o 
[0 0 0 7] 

r(Z)®i±:J)*^-fe>-+^(D$^j^:&^®-MS:^t-o mm2 0 1 {CTFTS:?^^=^, 
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A2 0 2&ft5y#it. m^m^noo zniz^vmmz 0 1 t.M\»immy^ jva 
2 0 2fjmM-^n^o 

[0 0 0 8] 

010 (c) (Cii, 3(D®JE:9'^-l2>■t^•$:^V^T^il^:>'^°^->$:^m•r-&M^ 
[0 0 0 9] 

®ffi:e-^-fe>-9-2 0 0 iCfiF $:mi±T@<}¥-ril, M\^nmy^ )V2^2 0 2it 

2 0 4 (Dmmmm 204b itMi^nmy^ )V2^20 2 tn%mcmm-t^. 

ii^6t)^mi&(D^(Dm'^(DMytr=.it^(DjS:miz^m-t^m^^ii^m^2 0 a(d 

MMm^2 0 4 bti^i6i«^>'^';pA2 0 2 ^1 {i«^6ljicg^M b^fe v^o z:® J:^) 

ic, n\H'mmy>(}i2^2 o 2 ii#ft^m^^2 0 4;5)SggMi.fe^:9'®^#s:5?m 

[0 0 10] 

[#ff isri^ 1 ] 

6-288845# 
[0 0 1 1 ] 

[0 0 12] 
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[0013] 
[0014] 

[0 0 15] 

K*^ e> MIBl&f^^ - K^-W y Sit) S r 4; U jSl^f S * <Z) ^ S o 
[0 0 16] 

[0 0 17] 

[0 0 18] 

1- S r i: S: IS -r -5 % ® T* S o 
[0 0 19] 

^izmM\^vxmn^nt:i^im^mmy>(j\^2^t:ij^ibfjt^-^y^mi^ii. mm^ 
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[0 0 2 0] 

"f-izmMmLxmi-f^tifci-^m^mmy^jv^^tfi^^fji^'^yvmmiL. mmm 

ymi5j;:zf^-hmii. mmY^V''^ ym^m^XMm-t^yii^^:^\&i^^m^t.. m 

m-^mi^mmy >f ji2^t<Dmm^^iii-t^mm^^'tyi)'izi5\>yx. mm7f<.^:^ 
}^M^m^i5^x:fmw.:^mM^mmzmm-t^izyv'mmm^t.. mm-tyi^-M 

[0 0 2 1] 
[0 0 2 2] 

•fe > -y-l&f^^-^ f -5 z: S: -t -5 (3D T' S o 

[0 0 2 3] 

^mny^ jv2^t.a)^mizmcxmm-^y'*)-mi^m^ff^^^t'r^ z. n timmt-r 

[0 0 2 4] 
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[0 0 2 5] 

>i?-^miaji^<Z)Mm^ i: tJ^#atC J: *J I&IHIz >-l?-MiDc<^^«^ d; 0l|gg& $:^J^■r 
-g) Zl i: «fc U S =fe ® T S o 
[0 0 2 6] 

muz. mm.:^mM^m^^^^(D^^m^iz^ ^)mmmm±izmmmi'f^nr=. 
hm^m^k^^i^xmm^- hmizmm'r:s>m&'^^m(Dm^^mm^iz^- 

^i]im^iimm&.^iiim^izmM\^-t^'^m'\immy'iJv2^}i0mm(D^m^^ 

(DX&^o 

[0 0 2 7] 

^tc. mmm&.mmm^mizmn^nmm'^y^mi^m'^mizmm-r^:^^ V 
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[0 0 2 8] 

[0 0 2 9] 

[0 0 3 0] 

[0 0 3 1] 
[0 0 3 2] 

mut^B^^-^y-^oym^^^m-r. mi (a) li^psmr-^u, mi (b) 
«0i (a) (DA-Ammmmv&^. mo^tmKM&^^'^yi)'! o oa^ 

[0 0 3 3] 

y^i^-^ym-^m^^^Atf^n^^mm^^^m-t^mmLrjt^^^mmit. mmi 
<Dmm(D^m^m^^nzmi^^ti. fpc^ i^mm) ^irrLxm^i 

[0 0 3 4] 

M\^nmy ^ J\^^2\t. PET (;tfUx5^l/>7=-U7^ h) ^TtttPEN 
•Jx^l/>-:h7^ I/- h) ;&if(Dnr^tt«fi^7-f;i/A2 a®a® (TFTffitf 

[0 0 3 5] 
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[0 0 3 6] 

mmnm^hn-^m-t^. tft4 a®?S'ffiMtt^>U3>ii, 4t{c$?^L<«;}f 

U >>U n^m^^^o ^MS^4 b liT FT4 a Sr^o )^$fii^m® JiJC?^^^ tl 
fc#mj^T'&»J. M^lilTO (Indium Tin Oxide) {C «J: U S tl -5 » 
[0 0 3 7] 

h 6«, ^f6j«@>'^';i/A2lCGND«^$:^;t'5^i?){C|S:l:te5tl, 
[0 0 3 8] 

0 2iiSJ±^^#-fe>-9-(O:$>j!g|;4milI$:^i-o Slfc^b;^ J:e){c, 1 ±icii 

TFT4 a®>^f- h;^)^>!f- hiliStC. K U'-T F l^>f 9 (C, ^UTV 

-xig^?5)^^Sf[«^4 b ^cg^il$4^Tv^s„ h^8^ KU>f >S9^/\A;d 

M3S^7lC^i^$tl<2>o 
[0 0 3 9] 

rj*:lcBI3 $:mVNT®JEi^^1Z>iM 0 0<Z)l&f^(CoVNTgi^-tSo Ef3 (a) 
tt, ®JE:$^^i2>-9-l 0 OlCjiFS:m-li:fe^^&^b> 03 (b) li, Sffi^^-^ 
iz^if 1 0 0®tsIli»&«E,-i:|gT'feSo 
[0 0 4 0] 

#&^m^^'4(Z)TFT4 al±. 1 JiJCjjf U U 3 ^Jfj^^ ^ 1 

, ^<D±{C>if- h«^i8 aTb^J^fig^tlTVN^o >!f- b«^8 a li>?f- h^8 i:- 



1 0 
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y-X)iSg^S;0^'^*jmL«^9 a ilg^M$4xTV%S, mcmmQ alt. Kl/ 
>f iimm<Dm^ltA l J;*;«:S. ^©±IC$ P) IC^pS^fbl^ 1 4;b«^M$tl 

T^y. TM<^IHIl£^r$:¥ffi^t;LTV^S„ ^SfbM 1 4 _hfCli, zi > ^ ^ h 
$:^LT^UmL/M9 a^n^^^hf-SI T O j: U ;&S^M«^4 b }^)'JSBS 

[0 0 4 1 ] 

f S#fi«^mm^4(Z)^MS^4 bliM|olM7^;i/A2CD#«|ji2 b 
CO 0 4 2] 

2 (O^miit 2 hUmmi 5S::f^LT^^$tlTV^^„ Mffi^^ 
:^p-fe>-9-l 0 0(D K^'-r>a9ttHX^^:^7 0 fCg^^S 4xT ^ U , hllS 

^-hm8izm?kM^m^ti^mvm^xiii:fj^n^o ^^^^-hmsiz;^^ 
•^tifc^-hmsizmm^nr^TFTA alt. ^xmm'-\km i^ty) tfji^o -e 

©r^tCHXdp^:^? 0;^)Ne)m^(Z)^>r ^ >ifT' Kl^>r >i^9 {CM?i>C^*^-^*^^ 
CO 0 4 3] 

mF(Dihizj:-oxM\^nmy ■< j\yj^2timmLxmmmm4 h tmm,Lx^^^ 

^^m^tLXm&t)'^-&±^VX^. TFT4a. 1 5 L T«S^ 
i)m\-^^t^i^. «ffi»<£T"rSo JSF(D^T'>l*|oJ«@7^;i/i:.2*'?g?il(«fli4 b 
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0 0(D't^x(Dm&.^mm'f'4:i!i^^(Dm^^m^mL. m±i^a)mm'^w$m 

[0 04 4] 

m^m^^mmizx^:s><DX'. ^mmmmxitm&tfm^^mmi^x 

[0 0 4 5] 

-So 

[0 0 4 6] 

^^m-mzmmmmi^. m&.mmm^^K^mMi^LxMi^mmy^ji^^ m^x 
<Dmmff^'^yi)-mm2ox:^^o ««i±ici±, ^j^ioi{c@t)f.5^ts:c9 k 

- ^i^8(Z)-e4^^4^(^)3c^Jc^^£;b'C^^^m^^4;^)^•iBg$tl-5o #fe^tm^ 

^4tt, TFT4 a i:@?M«^4 b i:*^bl^^^K$tlTV^So TFT4a®Kl^-f 

mmnm4: hiz^n^etimm^nxi^^^. 

[0 0 4 7] 
[0 0 4 8]. 

JSfC, l2>ifMJ^2 0(Dgftf^§:S!lWtS-fe>-!?-$rJWIlIS&9 0 $:H>^^^:h7 0 
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[0 0 4 9] 

mnmyDD^^^m-t^o Mummmit. ®s®cMosiag&T'*>oT> m 

[0 0 5 0] 

- hBSK^m^ntcTFT 4 a ^:tyt^o Vl^^^-f-S Oltm^>^-$(~ hiS 
#VST{Cj;oT h^8 SSC^' P >y ^ V C L KtCfg: l^T 

[0 0 5 1] 

. TFT4 afCfS-tS:#t^-reo H>?.^■VT^ 7 0 tt^K^X^ - h##H S TiC J: 

m9izmM*jm^xmmt^. 

[0 0 5 2] 

±fHSii[^' n >y ^ vc L K^7K¥^ n ^ HC L Kti, MMmmmiJ^Hitj't 
S 3 V ® ^(g® <SSffi n ^ S:«&^milIS^{C ^^X^R-T^ ^ tlZ^^X^ 

[0 0 5 3] 

04 (b) tt, HX^^:h7 0 I@ISSEIT'fe-5. HX^-V:h7 0li, 

^y ^'HC LK;^)'^A;d$ti'5o U-^ yBMnh ^ y ^ 7 2 ti>>7 h L/i/'x^ 
7 l®m:d*^>!f- h{cg^M^ti> #KU>r>i^^^h^>i;x^ 7 2©KU'>f > 

« F ym 9 ic^ggs tlT v>s„ 
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[0054] 

(K>&,i]fi^ THj lc;&So e/:7 h Ui^':^^ 7 i®m:*;lc<fcoT Kl/^>i^^^h^ 
7 2<D 1 o:«)<:t>i:^y. ^^^tiTVN^y- hM8 Kb^^^g® 

3S,^jc@BM$ti;t#^^m^^^4 $:«fig-r-2>T FT4 sifimnvm {^y^^y^r 

[0 0 5 5] 

h ]yV7.9 7 l(Dffi:f;tt|ir^lc2mi(Z)i/7 h 7 1 lcA;tf$ti> 

-^^^ffim^4 ©T FT4 a*'^::r>LT-fe>S/>^nr|g;&|gU:t^®i:;&§„ 
^hXt^y h 7 1 ®m±rtCi:oT?^(Z)i/7 h l/i^X^ 7 l -So 

Jg^Tl^^lCi/^ h 7 1 *^flM?j>C THj IC^o T Kl/>f>M 9 SrJlgr^^f^L/ 

[0 0 5 6] 

N«-^HST*'JA:t7Stl, ^7 M/i;x^ 7 1 CDffi:^j;bt FHj lC;feS. 
[0 0 5 7] 

[0 0 5 8] 

v:^^-ri-8 oizmm-t^^y^mmm^Q o $:igit-5o ■\Ey'^)■pimm^Q o® 

-MSrm^t-'g.i:, 'fe>-9'm'f^^-^i^9 1 ^1. VCLK. VST, HCLK, H 
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T'feSo ±y-*)-mi^^^m9 licit, -ty-^j-mmz o<DMmtmm^mmt^-\2 

[0 0 5 9] 

^ 1 (DMMcom-Mlzis^^Xit. I C 1 1 0;&^p,-l2>-b-|6f^#-i•i^9 i tc-k 

y-^mfpm^sE^^M-t^o mi^it. ■^yf)'mm2 o^mr i^^yt/y^) 

-^^r^ (m^liS^) ^V^#-a•> 'fe>'9-fIJ!|!c2 0S:^«i^-KlCf-5fe«bJC, 
^gpi C 1 1 0«-fe>-9-t{rf^^#S E TLj b/<;i/{C^fb$ -fr-So ^tlfCcfco 
T> VCLK, VST> HCLK, H S T <Z) l/'^;i/(CM*) T, AND>f-htt 
TLj ly^Jl^mtl-t^o f^t)-^, VX:J|r-V^8 0, H>^#-V:^7 OTb^f^ 
ih-tS^T', -fe>-!?-MJ|lc2 0®TFT4 ali::^^^>$tl-r, FilJ&'S 

So 

[0 0 6 0] 

1 0 1 ^Wr-t^o y^l 0 I jb^flPT^tiS^, ^gp I C 1 1 0 J: U-fe 

>-b-l&#^#i^9 1 {C THj l//<;i/7b^m:^J$tL, AND>5f-- h;()WCLK. VS 
T, HCLK. H STICKS Cfeffi:d?:^f-2K^T% H>^^^:^7 0. Vy^.:J|^^:^8 

[0 0 6 1 ] 

33T% -&^m±yiyyifi!firji\f^m^iz'^m'E~\^izt^<DXittji<. ^y 
'\)'<D:^y:ty^±rM:^^ i o i ici: utI1^bT*)^v>o izyi)-mmmz 

^iZ-ty7.>(v^^Wyt^il l"Lj ®-&>-9-l&#fg#S E7&^PP;^I0$4^■5%®T' 
[0 0 6 2] 

MIC, 1 0(^>X>r ^i/^-ej^T-tSfeO^fC THj TLj ;^)'55SS{CppiltI$tl'5CDl? 
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[0 0 6 3] 
[0 0 6 4] 

[0 0 6 5] 
[0 0 6 6] 

me (a) li^pM®, Ef6 (b) tt®6 (a) 1 0 2g|J<Z)B-B^ 

[0 0 6 7] 

:^mmmmit. h6®^<, i^y-i^-m^z oizizy-^mi'^m^sE^mu-t^ 

J^^l^illCANDy- h 9 2 Sr^tb, "^y^mf^m^m^ 1 Ctt>^>r ^y5^ 10 2 
[0 0 6 8] 

®^<, '^yt/y'^mzm(Dmmmi^mt^'D\,^x^. ^^>^<i:t;v^i•tl*^lo 

[0 0 6 9] 

tta. >y^ 1 0 2it. me (b) (D^Kmmnmi o 2 b^iBg^i 02a 
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m4. b tmmmmi 0 2 b t.^'^^n^nmmx'm^^nx\f^^. -ty^mmz 0 

[0 0 7 0] 

T'^*;, mi (b) i±;^>r 1 0 2gis4>®^#riaii&giT'$>So 

[0 0 7 1] 

•i2>-9-^i^!a3&9 o(Dmmi>tmi(Dmm(DmMtmm(DAND^- hQ 2x$, 

StlSo VCLK, VST, HCLK, H S T (D^mmntiEyVmim^ S 
E<Z)ANDy- h 9 2'rfeS®T% HX^^-^70, VX^^-Vt^ 8 0 > 

[0 0 7 2] 

•iz>^>>^^^{cii, ^^^■r^>fI^I«®:7>r;l/A2;{)^^VTS^^s, "^yvyfo^tz.^ 
^a^-K©-fe>i?-tIiig2 OSrJ^T-r-S^:, -fe^-t^MiSc 2 O lc^I5t^,:af SX>f 
0 2<Z)VNl'ti*>:^,WT$tL^o >^-f 0 2 <!i^f^«;fi:7-f 2 i:;^)^ 
^M-r-Si:, X-f ^vf^ 1 0 2®^M«®1 0 2 b(Z)«^;0«^i|rL/> :51^g|5I C 1 1 
OT'^^^tlSo C 1 1 Oiix>r 1 0 2<3[)m:^JtCJ5S:CT THj 

®-fe>-!fi*##-^SE&i2>-9-l&^#-^S9 Ucffi^-r-So VCLK, VST, 
HCLK, H-ST®=S.Mt^##{iAND>?f- S 9 2 $::r^LTffi^$*X, HX^-y 
:^7 0feJ:a?V;^^^^8 Oi$Wmi^^f^^\^. i2>-9-M^2 0 7!)'J|&#^- F 
ilJ&S. o^y, ^^^y^l 0 2(Z)#jiilllMlSf^{C>^i|r^>*^|gi&bi2>$/> 

[0 0 7 3] 
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[0 0 7 4] 

mm^2 o{i, ^y^mwm^m'd i nmmm^m^ ocdand^!^- h-e^^o 

•fe>S/>i^^lC-fe>-9-fIJgc2 0 S:J¥T-r-g>i:*ffnI«^7'f ;i'A2*^>^>r >y 
^10 2 i:g^M-tS„ ^|6lS^7>f ;i/A2 {Cld;^;t«3 V@^(?)m£E*^mAlI$tl 
Tfe»J. ^MtCi U-feV9-i&f^^#i^9 1 ICli THj U"^;i/*WADStlSo AN 
D>5r''-hli, VCLK, VST, HCLK, H S T {CJCS miJ HT.^ 

[0 0 7 5] 

\tWLnmh^yv%^^z\z^^)^^\zn.n-^t\.. -fe^-b-i&^M-^sEii tlj 

•tJ&t)*>i2>-9'i6i'^'B#s E*^ tlj i/'^;vi:^'S(DT^ and 

h 9 2(^mij*'5 FLj l/^>H/T'H^$ti, H;^^^:h7 0, V>^^^:h8 0 

(^##^-K%)> -^^raMig^T'ttJfe<ffi$:-fe>-9-Ml|!c2 0;^I^P>itt■i:, Sc® 
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